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ABSTRACT : PROBLEM TO BE SOLVED: To prevent the LD(laser diode) module from varying in 

optical characteristics before and after the LD module is mechanically clamped to a metal 
case by using a screw. 

SOLUTION: This optical unit has a spacer 40, made of soft metal, arranged between a 
step 12 where the LD 10 is mounted and the screw 32 and the spacer 40 is pressed and 
crushed as the screw 32 is turned up to prevent the stem 1 2 from being strained, thereby 
preventing the LD 10 shifting in position. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical unit characterized by making the spacer which consists of solid matter 
which has conductivity between said screws and stem sections or between the stem section and 
the shoulder of metal casing, and which can be deformed plastically in the optical unit which 
came to pinch the stem section of said OPTO semiconductor device between the shoulder of 
metal casing, and the screw with the screw which was equipped with the optical module which 
has the optical fiber by which optical coupling was carried out to an OPTO semiconductor device 
and it, and was screwed in metal casing intervene. 

[Claim 2] Said spacer is an optical unit based on claim 1 characterized by being formed with the 
elasticity metal. 

[Claim 3] Said elasticity metal is an optical unit based on claim 2 which is an indium or a lead tin 
alloy. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with a laser diode (LD) f and the OPTO 
semiconductor device and optical fiber like a photo detector, and relates to the optical module 
used for optical communication. This invention relates to the optical unit which comes to fix a 
**** optical module to metal casing in more detail. 
[0002] 

[Description of the Prior Art] The laser diode module (LD module) which comes to carry out 
optical coupling of the laser diode (LD) to an optical fiber according to optical system is known 
(for example, JP,62-5821 1,A). When electric contact to the printed circuit board for 
strengthening touch-down especially when mounting to a printed circuit board etc. is taken into 
consideration is taken into consideration, it is necessary to fix LD module to metal casing. 
[0003] In order to fix LD module to metal casing conventionally The LD module 24 is assembled 
by carrying out optical coupling of the optical fiber 22 to the LD package 1 6 which consists of 
LD10, a LD stem 12, and hermetic sealing 14 through the lens 20 fixed to the holder 18, as 
shown in drawing 5 . Next, this LD module 24 was inserted in metal casing 30, and the method of 
pinching the LD stem 12 between the shoulder 34 of metal casing and a screw 32 with the screw 
32 screwed in metal casing is taken. 
[0004] 

[Problem(s) to be Solved by the Invention] In this way, as shown in drawing 6 , in case a screw 
32 is tightened, since it acts on the loading section of LD10 as distortion arises in the LD stem 
12 and this distortion showed by the continuous-line arrow head, as the broken line showed, the 
location or posture of LD10 shifts, and gap arises in the optical axis of LD module according to 
stress (a void arrow head shows) with a screw 32, and the reaction force (a black painting arrow 
head shows) from the shoulder 34 of metal casing. Consequently, the problem of changing the 
optical power which carries out incidence to an optical fiber before and behind a screw bundle, 
and changing the optical output property of the LD module 24 arises. 

[0005] For this reason, in the conventional technique, deformation of LD stem and LD package 
was controlled by restricting the bolting torque of a screw as small as possible. However, if 
bolting torque is restricted in this way, the electric contact between LD module and metal casing 
will be spoiled. 

[0006] In concluding the optical module which has an OPTO semiconductor device to metal 
casing using a screw, the purpose of this invention is to prevent fluctuation of the optical output 
property of the optical module in screw conclusion order. 
[0007] 

[Means for Solving the Problem] This invention is equipped with the optical module which has 
the optical fiber by which optical coupling was carried out to the OPTO semiconductor device 
and it like LD or a photo detector. In the optical unit which came to pinch the stem section of an 
OPTO semiconductor device between the shoulder of metal casing, and the screw with the 
screw screwed in metal casing Between a screw and the stem sections, or the solid matter 
which has conductivity between the stem section and the shoulder of metal casing and which 
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can be deformed plastically (that is, small crash of an elastic modulus is possible), for example, 
an elasticity metal like an indium or a lead tin alloy, — since — it is characterized by making the 
becoming spacer intervene. 

[0008] This spacer that consists of an elasticity metal etc. will be deformed plastically if the 
stress beyond that elasticity limit acts from a screw, and thereby, it absorbs the stress from a 
screw. Consequently, the reaction force which acts on the stem section from metal casing 
becomes sufficiently small, distortion of the stem section is controlled, and location gap of an 
OPTO semiconductor device and optical-axis gap of a module are avoided. Moreover, since this 
spacer is formed by the matter which has conductivity like an elasticity metal, the electric 
contact between an optical module and metal casing is not spoiled, and a good electrical 
property is guaranteed. 
[0009] 

[Embodiment of the Invention] The optical unit 50 which concluded and assembled the laser 
diode (LD) module to metal casing according to this invention is shown in drawing 1 . With 
reference to drawing 1 , the LD package 1 6 is formed by closing the LD stem 1 2 which carried 
the laser diode (LD) 10 with the hermetic sealing 14 with glass window 14a. The opposite 
direction is made to have extended lead-wire 10a of the pair of LD10 in the fiber 22. 
[0010] The LD modules 24 are assembly ******** by joining the lens holder 18 holding an 
aspheric lens 20 to the hermetic sealing 14 of the LD package 16, and joining the support 28 
holding the sleeve 26 of a single mode fiber 22 to a lens holder 18. Optical-axis adjustment of 
the LD module 24 has been carried out so that optical coupling of LD10 and the optical fiber 22 
may be carried out through a lens 20. 

[0011] The LD module 24 is inserted in the tubed metal casing 30. In this example, metal casing 
30 is formed by stainless steel, and is equipped with the flange 36 for printed circuit board 
anchoring. The inner screw section 38 is formed in the end of the boss of a stainless case 30. 
The LD module 24 and a case 30 are concluded by screwing the screw 32 made from stainless 
steel in this inner screw section 38, and pinching the stem 1 2 of the LD module 24 between the 
shoulder 34 of a case 30, and a screw 32. 

[0012] According to this invention, the annular spacer 40 is arranged between the screw 32 and 
the LD stem 12. The spacer 40 is formed with the indium or lead tin alloy which is a metal softer 
than stainless steel and iron. 

[0013] Thus, since it is formed with the metal softer than the iron stem 12 and the screw 32 
made from stainless steel, in case a screw 32 is tightened in concluding the LD module 24 and a 
case 30, crushing of the spacer 40 will be carried out and a spacer 40 will deform it plastically, if 
the stress beyond the elasticity limit of a spacer 40 acts. For this reason, as typically shown in 
drawing 2 , the stress generated by the torque added to the screw 32 is absorbed by the spacer 
40. Consequently, since the reaction force which acts on a stem 12 from a case 30 becomes 
sufficiently small, deformation (distortion) does not arise in a stem. Therefore, the location of 
LD10 is not changed and the optical output property of the LD module 24 is not changed before 
and after conclusion of a screw 32. 

[0014] The 2nd example of the optical unit of this invention is shown in drawing 3 . The same 
reference number shows the component which is common in the 1st example shown in drawing 
1 , and the overlapping explanation is omitted. This example is different in that replaced with the 
laser diode 10 and the photo detector 42 was carried in the stem 12 of the optical module 24. 
Also in this example, since the spacer 40 which consists of an indium or a lead tin alloy is 
arranged between the screw 32 and the stem 12, the stress generated in case a screw 32 is 
tightened is absorbed by the spacer 40, and location gap of the photo detector 42 before and 
after screw conclusion is prevented. 

[0015] The 3rd example of the optical unit of this invention is shown in drawing 4 . The spacer 
40 which is the same reference number s showing the component which is common in the 
example mentioned above, and explaining only difference from an indium or a lead tin alloy in this 
example is arranged between the shoulder 34 of a case 30, and the stem 12. Since the stress 
which the screw 32 fastened and was applied to the stem 1 2 in connection with ** also in this 
example like the example mentioned above is absorbed by the plastic deformation of a spacer 40 
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and the reaction force from the shoulder 34 of a case 30 is reduced, location gap of LD10 before 

and after screw conclusion is avoided. 

[0016] 

[Effect of the Invention] Since distortion of a stem was prevented by making the spacer which 
consists of solid matter which can be deformed plastically between a screw and a stem or 
between a stem and a metal casing shoulder intervene, and permitting the plastic deformation of 
a spacer according to this invention, even if it concludes an optical module and metal casing 
mechanically using a screw, fluctuation of the optical output property of an optical module is 
avoidable. 

[0017] Moreover, since the spacer is formed with the ingredient which has conductivity like a 
metal, the good electric contact between an optical module and metal casing is securable. 



[Translation done.] 
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